Three types of K(+) currents in murine osteocyte-like cells (MLO-Y4).
Osteocytes play an important role in signaling within bone. Communication of osteocytes with each other and with bone lining cells may have a function in mineral homeostasis and mechanotransduction. However, very little is known of the expression of ion channels in these cells. Using the whole-cell patch-clamp technique, we have detected three types of K(+) currents in the mouse osteocyte-like cell line MLO-Y4. The most commonly observed current (48% of cells) activated rapidly (20 msec) in response to depolarizing steps from -40 mV and exhibited voltage-dependent inactivation. The current was inhibited by 20 mmol/L tetraethyl ammonium (TEA) and abolished by intracellular 2 mmol/L 4-aminopyridine (4-AP). Biophysical and pharmacological characteristics of the current differed from those of inactivating K(+) currents in osteoblastic cells. In 22% of cells, a slowly activating, voltage-activated current was observed (threshold at 20-30 mV). This current was TEA insensitive, was abolished by intracellular application of 2 mmol/L 4-AP, and was strongly inhibited by apamin, a selective inhibitor of small conductance (SK) Ca(2+)-activated K(+) channels. A third current developed during whole-cell dialysis (37% of cells). This current showed little voltage sensitivity. It was abolished by intracellular application of 2 mmol/L 4-AP, high-extracellular Ba(2+) (108 mmol/L), or by inclusion of ATP in the intracellular solution, but was insensitive to TEA, apamin, Cs(+), and glibenclamide. None of these currents was affected by replacement of chloride with acetate in the bath or pipette salines. Reverse-transcription polymerase chain reaction confirmed the presence of mRNA for the types 1 and 2 SK channels, but message for the large conductance (BK) Ca(2+)-activated K(+) channel was not detected in these cells. Message for the sulphonylurea receptor SUR2, a subunit of glibenclamide-insensitive ATP-dependent K(+) channels (K(ATP)), was also detected, but the glibenclamide-sensitive SUR1 subunit was not. These data are the first descriptions of SK- and ATP-sensitive, glibenclamide-insensitive channels in cells of osteoblastic lineage. Our findings are consistent with a change in K(+) channel expression during differentiation from osteoblast to osteocyte. K(+) channels of osteocytes will contribute to maintenance of the cell membrane potential and thus may participate in mechanosensitivity and osteocyte intercellular communication. In addition, they may be involved in homeostatic maintenance of the extracellular fluid occupying the periosteocytic space.